



Screening of chickpea germplasm and advance breeding lines against chickpea wilt

ABSTRACT

Fusarium wilt of chickpea caused by Fusarium oxysporum f. sp. ciceri (Foc) is one of the economically important vascular disease affecting the crop at any growth stage. Early wilting causes 77- 94 per cent losses while late wilting causes 24- 65 per cent loss.  To identify resistance source against Fusarium wilt disease, an experiment was conducted in wilt sick plot using Randomized complete block design with two replications. Screening of 168 germplasm lines and 36 advance breeding lines against Fusarium wilt caused by Fusarium oxysporum f sp. ciceri were conducted during Rabi, 2022-23 in wilt sick plot at RARS, Vijayapur, Karnataka along with susceptible check (JG 62) and resistant check Super Annigeri (SA-1) in two replications. Among 168 germplasm lines, 10 lines (GPM 99-25, GPM 99-75, GPM 99-80, GPM 99-85, GPM 99-97, GPM 111-8, GPM 111-13, GPM 111-82, GPM 111-100 and GPM 111-101) were resistant, 78 lines were moderately resistant, 78 were susceptible and remaining were highly susceptible to Fusarium wilt disease. Among 36 advance breeding lines, seven lines were resistant, 17 lines were moderately resistant and 12 lines were susceptible.
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1. INTRODUCTION 
Chickpea is scientifically known as Cicer arietinum L. and commonly referred to as Bengal gram, holds a significant position among pulse crops, especially in regions with limited rainfall during the Rabi season in India. This leguminous crop, belonging to the Fabaceae family, is a self-pollinating diploid annual (2n=16). It has been cultivated since 7000 BC in various parts of the world and is believed to have its origins in South West Asia.

On a global scale, chickpea holds the position of being the third most significant grain legume, following common beans and peas (Anwar et al., 2009). Asia leads the way in chickpea cultivation, covering approximately 89.70 per cent of the total cultivated area, with Africa accounting for 4.30 per cent, Oceania for 2.60 per cent, America for 2.90 per cent and Europe for 0.40 per cent (Gaur et al., 2010). Notably, India stands as the foremost producer and consumer of chickpeas worldwide. The leading countries in chickpea production include India, Pakistan, Ethiopia, Burma, Turkey, Mexico and Australia. 

Chickpea cultivation holds a significant share, contributing 70 per cent to the overall Rabi pulse production in India. The primary states where chickpea thrive include Madhya Pradesh, Rajasthan, Andhra Pradesh, Bihar, Uttar Pradesh, Maharashtra, Haryana and Karnataka. Across India, chickpea cultivated in an expansive area of about 9.85 million hectares, yielding an annual production of approximately 11.99 million tonnes. The average productivity of chickpea stands at 12.17 q/ha (Anon., 2021).
While more than 50 pathogens have been identified as potential threats to chickpea crops, only a select few are responsible for economically significant diseases. Among these, Fusarium wilt (Fusarium oxysporum f. sp. ciceri (Pad Wick) Snyd. & Hans), black root rot (Fusarium solani (Mart.) Sacc.), wet root rot (Rhizoctonia solani), dry root rot (Rhizoctonia bataticola) and collar rot (Sclerotium rolfsii) hold considerable importance (Nene et al., 1981). Fusarium wilt stands out as a significant limiting factor for chickpea production in India. This disease, caused by Fusarium oxysporum f. sp. ciceri, was initially reported in India by Butler in 1918. Under favourable weather conditions, the disease can lead to substantial yield losses, with the potential to reach as high as 100 per cent (Nene, 1980; Jalali and Chand, 1992).

The most efficient method for the management of disease is using resistant cultivars (Karimi et al., 2012). To control these diseases, host plant resistance mechanism should be exploited and the sources of resistance in existing chickpea germplasm identified (Bakhsh et al., 2007; Duzdemir et al., 2014; Tariq et al., 2015). However, the problem is that the resistance mechanism is not stable, due to the introduction of new pathotypes/isolates. Considering the nature of damage and survival ability of the pathogen, use of resistant varieties is only economical and practical solution. Most of the resistant varieties have been found to be susceptible after some years, because of breakdown of their resistance due to evolution of variability in the pathogen (Arunodhayam et al., 2014). However, evolution of new races poses a serious threat to deployment of wilt resistance in chickpea. Wilt/root rot is more severe on sandy soil and less severe on clay loam soil. Therefore, there is continuous need to screen new source of germplasm and find further durable resistance source and slow wilting genotypes. The present study identifies the chickpea genetic source of resistance to fusarium wilt.

2. MATERIAL AND METHODS
Screening was undertaken to test the resistance of chickpea germplasm lines against wilt disease. Screening was conducted during October to January (2022-23) in wilt sick plot at RARS, Vijayapur, Karnataka.

168 germplasm lines and 36 advanced breeding lines of chickpea from AICRP chickpea, RARS Vijayapur (Table 2 and 3) were screened against wilt disease during Rabi, 2022-23 with two replication and two meter length for each germplasm lines with spacing 30 X 10 cm by using infector row technique. JG-62 is used as susceptible check and Super Annigeri (SA-1) is used as resistant check. The susceptible check (JG-62) is repeated after every two germplasm lines.

The disease incidence was recorded on the basis of number of plants wilted to the total number of plants. 

           Per cent disease incidence    =   Number of plants wilted    X 100

                                                          Total number of plants observed
Screening technique for wilt developed at IIPR, Kanpur was adopted in the present studies.

List 1 : Disease rating scale :

	Reaction
	Percent wilting (mortality)

	Resistance (R)
	0-10 % mortality

	Moderately resistance (MR)
	10.1-20 % mortality

	Susceptible (S)
	20.1-40 % mortality

	Highly susceptible (HS)
	Above 40.1 % mortality


3. RESULT AND DISCUSSION
Screening of 168 germplasm lines and 36 advanced breeding lines of chickpea was undertaken to test the resistance against wilt disease in wilt sick plot. Observations were taken after 15 days of the germination of seeds. The results are presented in following Table 1 and 3.

 Among 168 germplasm lines evaluated against Foc, 10 lines viz., GPM 99-25, GPM 99-75, GPM 99-80, GPM 99-85, GPM 99-97, GPM 111-8, GPM 111-13, GPM 111-82, GPM 111-100 and GPM 111-101 were found resistant (R), 78 lines were moderately resistant (MR) and chickpea lines GPM 99-18 and GPM 99-20  were highly susceptible (HS), remaining 78 germplasm lines were susceptible (S) to the disease. 

Among the 36 advanced breeding lines, seven lines (ICCV 13101 X GJG 0922-21-75, ICCV 13101 X GJG 0922-21-110, ICCV 13102 X GJG 0814-21- 42, ICCV 13103 X GJG 19211-21-2, ICCV 14118 X JG 14-21-2, ICCV 14118 X JG 14-21-124, ICCV 14118 X JG 14-21-131) were resistant (R), 17 lines were moderately resistance (MR), 12 lines were susceptible (S) to the disease. 
Based on the disease reaction, all the germplasm lines and advanced breeding lines of chickpea evaluated against fusarium wilt, were categorized as resistance (R), moderately resistance (MR) susceptible (S) and highly susceptible (HS) based on the disease reaction (Table 2 and 4).
This results are supported by the findings of Thaware et al. (2017) who has screened 50 chickpea entries, which were exhibited different reactions against F. oxysporum f. sp. ciceri. However, 6 test entries were found highly resistant (Vishal, BCP-10, BCP-21, BCP-49, BCP-60 and BCP-61), 31 were resistant, 8 were moderately resistant (BDNG 9-3, BDNG-2003-1, JAKI- 9218, BDNG-2010-1, BDNG- 801, AKG12009, PKV Kabuli-2 and BCPK-3), 2 were moderately susceptible (PKV Kabuli-4 and Virat) and 3 were highly susceptible (JG-62, BDNGK-807 and AKG-1207).

The similar work was done by Barhate et al. (2006), who has screened 50 chickpea genotypes along with one susceptible control (JG 62) in Rahuri, Maharashtra for resistance to wilt. Out of 50 genotypes 39 were resistant, 9 were moderately susceptible and one was highly susceptible. Saifulla and Nagamma (2014) screened 64 genotypes and reported three genotypes viz., WR 315, GNG 2047 (R) and BG 3012 as resistant and five genotypes viz., CSJK 54 (R), GNG 2104, Vihar (Phule G 95311), AKG 2002- IK and JGK 16 moderately resistant, sixteen genotypes moderately susceptible, sixteen genotypes susceptible while twenty four genotypes were reported to be highly susceptible.

Table 1: Screening of chickpea germplasm lines against Fusarium wilt

	Sl. No
	Germplasm line
	Percent disease incidence
	Reaction
	
	Sl. No
	Germplasm line
	Percent disease incidence
	Reaction

	1
	GPM 99-5
	14.29
	MR
	
	85
	GPM 111-8
	4.88
	R

	2
	GPM 99-6
	38.46
	S
	
	86
	GPM 111-9
	10.82
	MR

	3
	GPM 99-7
	33.33
	S
	
	87
	GPM 111-11
	26.19
	S

	4
	GPM 99-8
	40
	S
	
	88
	GPM 111-12
	28.38
	S

	5
	GPM 99-9
	26.67
	S
	
	89
	GPM 111-13
	2.63
	R

	6
	GPM 99-12
	15.38
	MR
	
	90
	GPM 111-14
	10.64
	MR

	7
	GPM 99-13
	18.75
	MR
	
	91
	GPM 111-15
	12.08
	MR

	8
	GPM 99-14
	26.67
	S
	
	92
	GPM 111-16
	30.53
	S

	9
	GPM 99-15
	20
	MR
	
	93
	GPM 111-17
	11.15
	MR

	10
	GPM 99-17
	14.29
	MR
	
	94
	GPM 111-18
	12.5
	MR

	11
	GPM 99-18
	53.33
	HS
	
	95
	GPM 111-19
	10.84
	MR

	12
	GPM 99-19
	13.33
	MR
	
	96
	GPM 111-20
	20.63
	S

	13
	GPM 99-20
	47.06
	HS
	
	97
	GPM 111-21
	11.69
	MR

	14
	GPM 99-21
	16.67
	MR
	
	98
	GPM 111-22
	25.38
	S

	15
	GPM 99-22
	40
	S
	
	99
	GPM 111-23
	13.16
	MR

	16
	GPM 99-23
	25
	S
	
	100
	GPM 111-25
	29.41
	S

	17
	GPM 99-25
	6.67
	R
	
	101
	GPM 111-26
	12.7
	MR

	18
	GPM 99-26
	12.5
	MR
	
	102
	GPM 111-27
	29.51
	S

	19
	GPM 99-27
	16.67
	MR
	
	103
	GPM 111-28
	12.66
	MR

	20
	GPM 99-28
	30
	S
	
	104
	GPM 111-29
	11.9
	MR

	21
	GPM 99-29
	33.33
	MR
	
	105
	GPM 111-30
	10.43
	MR

	22
	GPM 99-30
	18.75
	MR
	
	106
	GPM 111-31
	25
	S

	23
	GPM 99-31
	33.33
	S
	
	107
	GPM 111-34
	21.4
	S

	24
	GPM 99-32
	20
	MR
	
	108
	GPM 111-35
	14.52
	MR

	25
	GPM 99-33
	26.67
	S
	
	109
	GPM 111-36
	10.56
	MR

	26
	GPM 99-36
	35
	S
	
	110
	GPM 111-38
	20.59
	S

	27
	GPM 99-37
	26.67
	S
	
	111
	GPM 111-39
	11.51
	MR

	28
	GPM 99-38
	22.22
	S
	
	112
	GPM 111-40
	25.06
	S

	29
	GPM 99-39
	21.05
	S
	
	113
	GPM 111-42
	10.88
	MR

	30
	GPM 99-40
	26.32
	S
	
	114
	GPM 111-43
	23.86
	S

	31
	GPM 99-41
	18.18
	MR
	
	115
	GPM 111-55
	14.58
	MR

	32
	GPM 99-42
	20
	MR
	
	116
	GPM 111-56
	10.84
	MR

	33
	GPM 99-43
	18.75
	MR
	
	117
	GPM 111-58
	11.01
	MR

	34
	GPM 99-45
	40
	S
	
	118
	GPM 111-60
	33.65
	S

	35
	GPM 99-46
	11.76
	MR
	
	119
	GPM 111-61
	22.02
	S

	36
	GPM 99-47
	38.46
	S
	
	120
	GPM 111-62
	15.48
	MR

	37
	GPM 99-48
	26.67
	S
	
	121
	GPM 111-65
	10.56
	MR

	38
	GPM 99-50
	33.33
	S
	
	122
	GPM 111-66
	11.51
	MR

	39
	GPM 99-51
	14.29
	MR
	
	123
	GPM 111-67
	17.03
	MR

	40
	GPM 99-53
	16.67
	MR
	
	124
	GPM 111-68
	10.03
	MR

	41
	GPM 99-54
	13.33
	MR
	
	125
	GPM 111-70
	22.22
	S

	42
	GPM 99-55
	26.67
	S
	
	126
	GPM 111-71
	27.21
	S

	43
	GPM 99-56
	29.41
	S
	
	127
	GPM 111-72
	15.08
	MR

	44
	GPM 99-57
	14.29
	MR
	
	128
	GPM 111-73
	18.75
	MR

	45
	GPM 99-58
	30.77
	S
	
	129
	GPM 111-74
	13.16
	MR

	46
	GPM 99-59
	28.57
	S
	
	130
	GPM 111-75
	23.81
	S

	47
	GPM 99-60
	16.67
	MR
	
	131
	GPM 111-76
	21.98
	S

	48
	GPM 99-61
	15.38
	MR
	
	132
	GPM 111-77
	14.64
	MR

	49
	GPM 99-62
	40
	S
	
	133
	GPM 111-78
	13.47
	MR

	50
	GPM 99-63
	14.29
	MR
	
	134
	GPM 111-79
	24.4
	S

	51
	 GPM 99-64
	22.25
	S
	
	135
	GPM 111-80
	13.37
	MR

	52
	GPM 99-65
	23.72
	S
	
	136
	GPM 111-81
	10.56
	MR

	53
	GPM 99-66
	22.5
	S
	
	137
	GPM 111-82
	5.44
	R

	54
	GPM 99-67
	31.25
	S
	
	138
	GPM 111-83
	25.24
	S

	55
	GPM 99-68
	13.94
	MR
	
	139
	GPM 111-84
	24.92
	S

	56
	GPM 99-69
	20.49
	S
	
	140
	GPM 111-85
	14.29
	MR

	57
	GPM 99-70
	22.65
	S
	
	141
	GPM 111-86
	12.14
	MR

	58
	GPM 99-71
	23.52
	S
	
	142
	GPM 111-87
	22.29
	S

	59
	GPM 99-72
	21.78
	S
	
	143
	GPM 111-88
	22.43
	S

	60
	GPM 99-74
	23.16
	S
	
	144
	GPM 111-89
	21.98
	S

	61
	GPM 99-75
	4.76
	R
	
	145
	GPM 111-90
	12.41
	MR

	62
	GPM 99-76
	10.96
	MR
	
	146
	GPM 111-91
	18.68
	MR

	63
	GPM 99-77
	11.25
	MR
	
	147
	GPM 111-92
	11.25
	MR

	64
	GPM 99-78
	22.46
	S
	
	148
	GPM 111-93
	24.44
	S

	65
	GPM 99-79
	23.33
	S
	
	149
	GPM 111-94
	21.05
	S

	66
	GPM 99-80
	5.88
	R
	
	150
	GPM 111-97
	21.85
	S

	67
	GPM 99-82
	14.35
	MR
	
	151
	GPM 111-99
	13.45
	MR

	68
	GPM 99-83
	20.91
	S
	
	152
	GPM 111-100
	2.63
	R

	69
	GPM 99-84
	13.57
	MR
	
	153
	GPM 111-101
	3.85
	R

	70
	GPM 99-85
	8.68
	R
	
	154
	GPM 111-102
	11.51
	MR

	71
	GPM 99-86
	22.29
	S
	
	155
	GPM 111-103
	24.23
	S

	72
	GPM 99-87
	15.29
	MR
	
	156
	GPM 111-104
	21.59
	S

	73
	GPM 99-91
	17.89
	MR
	
	157
	GPM 111-105
	22.06
	S

	74
	GPM 99-92
	10.67
	MR
	
	158
	GPM 111-106
	28.59
	S

	75
	GPM 99-93
	11.01
	MR
	
	159
	GPM 111-107
	16.72
	MR

	76
	GPM 99-94
	12.13
	MR
	
	160
	GPM 111-108
	25.06
	S

	77
	GPM 99-95
	22.65
	S
	
	161
	GPM 111-109
	22.53
	S

	78
	GPM 99-96
	11.15
	MR
	
	162
	GPM 111-110
	19.38
	MR

	79
	GPM 99-97
	7.18
	R
	
	163
	GPM 111-111
	34.76
	S

	80
	GPM 99-99
	11.15
	MR
	
	164
	GPM 111-112
	17.02
	MR

	81
	GPM 111-1
	21.64
	S
	
	165
	GPM 111-113
	23.68
	S

	82
	GPM 111-2
	14.29
	MR
	
	166
	GPM 111-114
	15.97
	MR

	83
	GPM 111-3
	21.36
	S
	
	167
	GPM 111-115
	26.39
	S

	84
	GPM 111-7
	30.5
	S
	
	168
	GPM 111-116
	30.79
	S


Table 2: Reactions of chickpea germplasm lines against Fusarium wilt

	Sl. No
	Scale
	Reaction
	Entries
	Germplasm lines

	1
	0-10%
	Resistance (R)
	10
	GPM 99-25, GPM 99-75, GPM 99-80, GPM 99-85, GPM 99-97, GPM 111-8, GPM 111-13, GPM 111-82, GPM 111-100, GPM 111-101 

	2
	10.1-20%
	Moderately resistance (MR)
	78
	GPM 99-5, GPM 99-12, GPM 99-13, GPM 99-15, GPM 99-17, GPM 99-19, GPM 99-21, GPM 99-26, GPM 99-27, GPM 99-29, GPM 99-30, GPM 99-32, GPM 99-41, GPM 99-42, GPM 99-43, GPM 99-46, GPM 99-51, GPM 99-53, GPM 99-54,GPM 99-57 GPM 99-60, GPM 99-61, GPM 99-63, GPM 99-68, GPM 99-76, GPM 99-77, GPM 99-82, GPM 99-84, GPM 99-85, 99-87, GPM 99-91, GPM 99-92 GPM 99-93, GPM 99-94, GPM 99-95, GPM 99 -96, GPM 99-99, GPM 111-2, GPM 111-9, GPM 111-14, GPM 111-15, GPM 111-17, GPM 111-18, GPM 111-19, GPM 111-21, GPM 111-23, GPM 111-26, GPM 111-28, GPM 111-29, GPM 111-30, GPM 111-35, GPM 111-36, GPM 111-39, GPM 111-42, GPM 111-55, GPM 111-56, GPM 111-58, GPM 111-62, GPM 111-65, GPM 111-66, GPM 111-67, GPM 111-68, GPM 111-72, GPM 111-73, GPM 111-74, GPM 111-77, GPM 111-78, GPM 111-80, GPM 111-81, GPM 111-85, GPM 111-86, GPM 111-90, GPM 111-91, GPM 111-92, GPM 111-99, GPM 111-102, GPM 111-108, GPM 99-24, GPM 111-37 

	3
	20.1-40%
	Susceptible (S)
	78
	GPM 99-6, GPM 99-7, GPM 99-8, GPM 99-9, GPM 99-14, GPM 99-22,  GPM 99-23, GPM 99-28, GPM 99-31 GPM 99-33,  GPM 99-36, GPM 99-37,  GPM 99-38, GPM 99-39, GPM 99-40,  GPM 99-45,  GPM 99-47, GPM 99-48,  GPM 99-50, GPM 99-55, GPM 99-56, GPM 99- 58, GPM 99-59, GPM 99-62,GPM 99-64, GPM 99-65, GPM 99-66, GPM 99-67 GPM 99-69, GPM 99-70, GPM 99-71, GPM 99-72,GPM 99-73, GPM 99-74,  GPM 99-78, GPM 99-79, GPM 99-83, GPM 99-86, GPM 99-95, GPM 111-1, GPM 111-3, GPM 111-7, GPM 111-11, GPM 111-12, GPM 111-16, GPM 111-20, GPM 111-22, GPM 111-25, GPM 111-27, GPM 111-31, GPM 111-34,  GPM 111-38,  GPM 111-40, GPM 111-43, GPM 111-60, GPM 111-61, GPM 111-70, GPM 111-71, GPM 111-75, GPM 111-76, GPM 111-79, GPM 111-83, GPM 111-84,  GPM 111-87 GPM 111-88, GPM 111-89,  GPM 111-93, GPM 111-94, GPM 111-97,  GPM 111-103, GPM 111-104, GPM 111-105, GPM 111-107, GPM 111-109, GPM 111-10, GPM 99-11,GPM 111-69, GPM 111-98 GPM 111-61, GPM 111-70, GPM 111-71, GPM 111-75, GPM 111-76, GPM 111-79, GPM 111-83, GPM 111-84,  GPM 111-87 GPM 111-88, GPM 111-89,  GPM 111-93, GPM 111-94, GPM 111-97,  GPM 111-103, GPM 111-104, GPM 111-105, GPM 111-107, GPM 111-109, GPM 111-10, GPM 99-11,GPM 111-69, GPM 111-98

	4
	> 40.1%
	Highly susceptible (HS)
	2
	GPM 99-18, GPM 99-20


Table 3: Screening of advance breeding lines of chickpea against Fusarium wilt

	SL.No.
	Advanced Breeding Lines:
	Disease Incidence
	Disease reaction

	1
	VCD 21-07
	20.71
	S

	2
	VICD 21-01
	11.31
	MR

	3
	VCMH 21-11
	20.91
	S

	4
	VCMH 21-20
	16.67
	MR

	5
	VCK 21-01
	23.81
	S

	6
	VCK 21-11
	11.54
	MR

	7
	    ICCV 13101 X GJG 0922-21-7
	22.50
	S

	8
	ICCV 13101 X GJG 0922-21-48
	35.00
	S

	9
	ICCV 13101 X GJG 0922-21-57
	23.33
	S

	10
	ICCV 13101 X GJG 0922-21-75
	7.14
	R

	11
	 ICCV 13101 X GJG 0922-21-82
	21.54
	S

	12
	 ICCV 13101 X GJG 0922-21-85
	10.71
	MR

	13
	 ICCV 13101 X GJG 0922-21-110
	6.46
	R

	14
	ICCV  13101 X GJG 0922-21-111
	11.03
	MR

	15
	 ICCV 13101 X GJG 0922-21-127
	22.73
	S

	16
	 ICCV 13101 X GJG 0922-21-159
	11.46
	MR

	17
	 ICCV 13102 X GJG 0814-21-3
	10.24
	MR

	18
	 ICCV 13102 X GJG 0814-21- 17
	10.10
	MR

	19
	 ICCV 13102 X GJG 0814-21-42
	6.90
	R

	20
	 ICCV 13102 X GJG 0814-21-152
	22.14
	S

	21
	ICCV 13102 X GJG 0814-21-166
	11.67
	MR

	22
	ICCV 13102 X GJG 0814-21-168
	10.27
	MR

	23
	ICCV 13103 X GJG 19211-21-2
	5.57
	R

	24
	ICCV 13103 X GJG 1921-21-12
	12.92
	MR

	25
	ICCV 13103 X GJG 1921-21-16
	23.82
	S

	26
	ICCV 13103 X GJG 1921-21-49
	30.50
	S

	27
	ICCV 13103 X GJG 1921-21-83
	10.83
	MR

	28
	ICCV 14118 X JG 14-21-1
	11.90
	MR

	29
	ICCV 14118 X JG 14-21-2
	6.97
	R

	30
	ICCV 14118 X JG 14-21-37
	12.41
	MR

	31
	ICCV 14118 X JG 14-21-62
	12.50
	MR

	32
	ICCV 14118 X JG 14-21-75
	22.16
	S

	33
	ICCV 14118 X JG 14-21-81
	10.42
	MR

	34
	ICCV 14118 X JG 14-21-100
	12.50
	MR

	35
	ICCV 14118 X JG 14-21-124
	6.97
	R

	36
	ICCV 14118 X JG 14-21-131
	6.11
	R


Table 4: Reactions of advance breeding lines of chickpea against fusarium wilt

	Sl. No
	Scale
	Reaction
	Entries
	Advance breeding lines

	1
	0-10%
	Resistance (R)
	7
	ICCV 13101 X GJG 0922-21-75, ICCV 13101 X GJG 0922-21-110, ICCV 13102 X GJG 0814-21-42, ICCV 13103 X GJG 19211-21-2, ICCV 14118 X JG 14-21-2, ICCV 14118 X JG 14-21-124, ICCV 14118 X JG 14-21-131  

	2
	10.1-20%
	Moderately resistance (MR)
	17
	VICD 21-01, VCMH 21-20, VCK 21-11, ICCV 13101 X GJG 0922-21-85, ICCV  13101 X GJG 0922-21-111, ICCV 13101 X GJG 0922-21-159, ICCV 13102 X GJG 0814-21-3, ICCV 13102 X GJG 0814-21- 17, ICCV 13102 X GJG 0814-21-166, ICCV 13102 X GJG 0814-21-168, ICCV 13103 X GJG 1921-21-12, ICCV 13103 X GJG 1921-21-83, ICCV 14118 X JG 14-21-1, ICCV 14118 X JG 14-21-37, ICCV 14118 X JG 14-21-62, ICCV 14118 X JG 14-21-81, ICCV 14118 X JG 14-21-100

	3
	20.1-40%
	Susceptible (S)
	12
	VCD 21-07, VCMH 21-11, VCK 21-01, ICCV 13101 X GJG 0922-21-7, ICCV 13101 X GJG 0922-21-57, ICCV 13101 X GJG 0922-21-82, ICCV 13101 X GJG 0922-21-127, ICCV 13102 X GJG 0814-21-152, ICCV 13103 X GJG 1921-21-16, ICCV 14118 X JG 14-21-75, ICCV 13101 X GJG 0922-21-48, ICCV 13103 X GJG 1921-21-49

	4
	Above 40.1%
	Highly susceptible (HS)
	0
	- 


4. CONCLUSION
Fusarium wilt is one the most destructive vascular disease of chickpea. In the present study, screening of 168 chickpea germplasm lines against F. oxysporum f. sp. ciceri under sick plot condition resulted in 10 lines (GPM 99-25, GPM 99-75, GPM 99-80, GPM 99-85, GPM 99-97, GPM 111-8, GPM 111-13, GPM 111-82, GPM 111-100, GPM 111-101) which were found to be resistant, 78 lines were moderately resistant and two lines (GPM 99-18 and GPM 99-20) were found highly susceptible. Of the 36 advance breeding lines, seven lines were resistant, 17 lines were found to be moderately resistant and none of the lines were found highly susceptible.
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